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Here w denotes the transverse or out-of-plane displacement of the middle surface 
of the plate and y is measured along the AB or CD line. The relevant moment 
of inertia of the cross section of this beam is b Q t 3 / 12. The absolute value of the 
bending stress caused by the bending moment M 2 is obtained from the simple beam 
theory 
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Since in this analysis we consider strips of unit length, the bending stress can be 
stated as follows: 
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When a complete plate is bent like a beam in one plane only, lateral restriction due 
to the presence of adjacent strips provides additional stiffness. This consideration 
results in a differential equation 
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The parameter defined by Eq. (31.5), known as the plate flexural rigidity , differs 
from the rigidity of the conventional beam by the factor 1/(1 — v 2 ). If we now con¬ 
sider the complete theoretical range of Poisson’s ratio for all the known materials, 
this factor can vary between 1 and 1.33. For the great majority of the metals v is 
0.3, so that the plate, bent like a beam in one plane only, should be stiffer than a 
simple equivalent beam by about 10%. 

In a more general case, the plate can be bent in the two perpendicular directions 
simultaneously, so that the two different slopes are developed. If a small deflection 
of the curved surface of the plate is denoted here by w , and if w can be defined as 
a function of x and y coordinates, measured in the middle plane of the plate, then 
according to the theory of elasticity we get 
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